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,QWURGXFWLRQ
7UDIILFHPLVVLRQVDUHDQLPSRUWDQWVRXUFHRIDLUSROOXWLRQ LQXUEDQDUHDV7RUHGXFHWKHVHHPLVVLRQV
YHKLFXODU WUDIILF DW LQWHUVHFWLRQVGHVHUYHV VSHFLDO DWWHQWLRQ ,QHIILFLHQFLHV LQ WUDIILF VXFK DV XQQHFHVVDU\
GHFHOHUDWLRQLGOLQJDQGDFFHOHUDWLRQRFFXUIUHTXHQWO\DWLQWHUVHFWLRQV3DPGLDPHWDO,QJHQHUDO
WUDIILFVLJQDOFRQWUROOHUVDUHFDWHJRUL]HGLQWRIL[HGWLPHDFWXDWHGDQGDGDSWLYHFRQWUROOHUV)RUIL[HGWLPH
FRQWUROOHUVKLVWRULFDOGDWDLVXVHGWRGHYHORSDIL[HGVLJQDOWLPLQJSODQ$FWXDWHGFRQWUROOHUVXVHGHWHFWRUV
WR VHQVH DSSURDFKLQJ YHKLFOHV DQG GHFLGH ZKHWKHU WR H[WHQG RU WHUPLQDWH WKH FXUUHQW JUHHQ SKDVH
DFFRUGLQJ WR WKH GHPDQG RQ WKH DFWLYH JUHHQ SKDVH $GDSWLYH FRQWUROOHUV LQ DGGLWLRQ WR WKH XVH RI
GHWHFWRUVXVHDWUDIILFPRGHOWRVHOHFWWKHRSWLPDOGHFLVLRQEDVHGRQREMHFWLYHVWKDWWDNHLQWRDFFRXQWWKH
GHPDQGRQWKHHQWLUHLQWHUVHFWLRQYDQ.DWZLMN

$IL[HGWLPHFRQWUROOHULVUHODWLYHO\FKHDSWRFRQVWUXFWFRPSDUHGWRDQDFWXDWHGRUDGDSWLYHFRQWUROOHU
EHFDXVH LWGRHVQRW UHTXLUH WKH LQVWDOODWLRQRIGHWHFWRUV+RZHYHU LW FDQQRW UHDFW WR VXGGHQFKDQJHV LQ
WUDIILF FRQGLWLRQV DQG VXIIHUV IURP DJLQJ SUREOHPV LI WKH FRQWURO SDUDPHWHUV DUH QRW XSGDWHG UHJXODUO\
+RXQVHOO	0F'RQDOG7KHPDLQGUDZEDFNRIDQDFWXDWHGFRQWUROOHULVWKDWWUDIILFRQDSSURDFKHV
RWKHUWKDQWKHFXUUHQWO\DFWLYHLVQRWFRQVLGHUHGZKLFKFDXVHV³DWXQQHOYLVLRQ´SUREOHP&XUUHQWDGDSWLYH
FRQWUROOHUVGRQRWFRQVLGHUHQYLURQPHQWDODVSHFWVH[SOLFLWO\$GDSWLYHFRQWUROOHUVDVRWKHUWUDIILFVLJQDO
FRQWUROOHUV IRFXVPDLQO\ RQ LPSURYLQJ WUDIILF WKURXJKSXW DQG UHGXFLQJ GHOD\V $OWKRXJK WKLV FDQ DOVR
KHOSLQUHGXFLQJWUDIILFHPLVVLRQVUHFHQWVWXGLHVKDYHSURYHGWKDWWKLVLVQRWDOZD\VWKHFDVH.XQ	/HL
 IRXQG WKDW WKH LPSOHPHQWDWLRQ RI DQ H[FOXVLYH ODQH IRU EXVHV LPSURYHG WUDIILF RSHUDWLRQ EXW
LQFUHDVHGWKHRYHUDOOHPLVVLRQV*HQHUDOO\DGDSWLYHFRQWUROOHUVXVHDVLPSOLILHGWUDIILFPRGHOWRSHUIRUP
RSWLPL]DWLRQ EDVHG RQ WKH HYROXWLRQ RI WKH TXHXHV LQ WKH QHWZRUN 7KH FXUUHQW WUDIILF PRGHOV GR QRW
FRQVLGHU YHKLFOH FKDUDFWHULVWLFV EHFDXVH WUDGLWLRQDO GHWHFWLRQ GHYLFHV RQO\ GHWHFW YHKLFOH SUHVHQFH
YROXPHVDQGVRPHWLPHVSHHGVDQGYHKLFOHVOHQJWK

7KLV SDSHU VWXGLHV WKH XVH RI ,QIUDVWUXFWXUHWR9HKLFOH ,9 FRPPXQLFDWLRQ WR UHGXFH WUDIILF
HPLVVLRQVDWDQ LQWHUVHFWLRQ)LUVW WKHPRGHOLQJIUDPHZRUNLVSUHVHQWHG6HFRQGWKHYHKLFOHEDVHGDQG
WKHLQIUDVWUXFWXUHEDVHGDSSOLFDWLRQLVSUHVHQWHG7KHQWKHUHVXOWVDUHGLVFXVVHG)LQDOO\WKHVFLHQWLILFDQG
SUDFWLFDOFRQWULEXWLRQVDUHJLYHQDORQJZLWKWKHFRQFOXVLRQV
0RGHOLQJIUDPHZRUN
,QWKLVVWXG\ZHDSSOLHGDPRGHOLQJIUDPHZRUNRIDWUDIILFPRGHODQGDQHPLVVLRQPRGHO)RUWUDIILF
PRGHOLQJZHXVHGWKHPLFURVFRSLFWUDIILFVLPXODWLRQPRGHO9,66,0WRVLPXODWHLQGLYLGXDOYHKLFOH
PRYHPHQWV379)RUHPLVVLRQPRGHOLQJZHXVHGWKH(Q9L9HUPRGHO/LJWHULQNHWDO
2QO\WKHPRUQLQJSHDNKRXUZDVPRGHOHG7KHIOHHWFRPSRVLWLRQFRQVLVWHGRIOLJKWGXW\
YHKLFOHV/'9VKHDY\GXW\YHKLFOHV+'9VDQGEXVHV
6LWHGHVFULSWLRQ
7KH DSSOLFDWLRQV SUHVHQWHG LQ WKLV SDSHU DUH WHVWHG XVLQJ D WUDIILFPRGHO RI DQ H[LVWLQJ LQWHUVHFWLRQ
ORFDWHG LQ5RWWHUGDP7KH1HWKHUODQGV7KH LQWHUVHFWLRQKDVIRXU OHJVZLWK WKHPDLQVWUHHW 6WDWHQZHJ
UXQQLQJ QRUWKVRXWK DQG WKH EUDQFK VWUHHW %HQWLQFNSOHLQ UXQQLQJ HDVWZHVW 7KH LQWHUVHFWLRQ FDQ EH
FRQVLGHUHG WR EH D YHU\ FRPSOH[ LQWHUVHFWLRQ ZLWK PDQ\ SHGHVWULDQ ELF\FOH DQG SXEOLF WUDQVSRUW
PRYHPHQWV7KHQXPEHURIDSSURDFKLQJODQHVLVWZRRQWKHPDLQVWUHHWDQGRQHRQWKHEUDQFKVWUHHW$OO
DSSURDFKLQJURDGVDUHZLGHQHGWRWKUHHODQHVEHIRUHWKHVWRSOLQHWRVXSSRUWOHIWDQGULJKWWXUQVDVZHOODV
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WKH WKURXJKGLUHFWLRQ7KH9,66,0QHWZRUNRI WKH%HQWLQFNSOHLQ LQWHUVHFWLRQ WRJHWKHUZLWK WKH WUDIILF
DFWXDWHGFRQWUROOHGXVHGWRFRQWUROWKHLQWHUVHFWLRQZDVREWDLQHGIURPWKH5RWWHUGDPWUDIILFGHSDUWPHQW
G69)LJXUHLOOXVWUDWHVWKH9,66,0QHWZRUNRIWKH%HQWLQFNSOHLQLQWHUVHFWLRQWKH2']RQHVDQGWKH
2'PDWUL[IRUWKHPRUQLQJSHDNKRXU

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
)LJ9,66,0QHWZRUNRIWKH%HQWLQFNSOHLQLQWHUVHFWLRQDQGWKH2']RQHV
7KH WUDIILFDFWXDWHGVLJQDOFRQWUROOHUFRQWUROVVLJQDOJURXSV)LJXUHVKRZV WKHSRVLWLRQRI WKHVH
VLJQDO JURXSV7KH VLJQDO JURXSV DUH QXPEHUHG DV IROORZV QXPEHUV WR DUH VLJQDO JURXSV WKDW DUH
H[FOXVLYHO\XVHGE\PRWRUL]HGWUDIILFVLJQDOJURXSVWRDQGWRDUHH[FOXVLYHO\XVHGE\
F\FOLVWV  VLJQDO JURXSV  WRE\SHGHVWULDQV  VLJQDO JURXSV  WR DQG DUH VLJQDOJURXSV
H[FOXVLYHWRSXEOLFWUDQVSRUWVLJQDOJURXSVDQGQXPEHUVWRDQGWRIRURSSRVLWHF\FOLVWV¶
GLUHFWLRQVVLJQDOJURXSV
'HWHFWRUV DUH XVHG WR VHQVH DSSURDFKLQJ YHKLFOHV DQG WR GHFLGHZKLFK VLJQDO JURXSV FDQ JHW JUHHQ
)LJXUH  GHSLFWV WKH ORFDWLRQ RI WKHVH GHWHFWRUV 7KH VHTXHQFH LQ ZKLFK VLJQDO JURXSV JHW JUHHQ LV
VSHFLILHGLQWKHVRFDOOHGEORFNVWUXFWXUH$EORFNLVGHILQHGDVDFROOHFWLRQRIVLJQDOJURXSVWKDWFDQEH
JUHHQVLPXOWDQHRXVO\,IDEORFNLVLQDQDFWLYHVWDWHDOOVLJQDOJURXSVRIWKDWEORFNDUHDOORZHGWREHFRPH
JUHHQ7KHGHFLVLRQRIZKHWKHUWRH[WHQGWHUPLQDWHWKHFXUUHQWJUHHQSKDVHIRUDVLJQDOJURXSLVEDVHGRQ
WKH JDSV EHWZHHQ YHKLFOHV DV PHDVXUHV E\ WKH GHWHFWRUV ,I WKH JDS EHWZHHQ YHKLFOHV LV ODUJHU WKDQ D
SUHGHILQHGWKUHVKROGWKHJUHHQWLPHLVWHUPLQDWHGRWKHUZLVHWKHJUHHQWLPHLVH[WHQGHGWLOODPD[LPXP
JUHHQLVUHDFKHG3HGHVWULDQVPDNHWKHLUSUHVHQFHNQRZQXVLQJDSXVKEXWWRQ&\FOLVWVDUHGHWHFWHGXVLQJ
ERWK GHWHFWRUV DQG SXVK EXWWRQV 7KH VSHFLILF FRQILJXUDWLRQ RI WKH LQWHUVHFWLRQ FRQWUROOHU LV GHVFULEHG
QH[W$OOLQIRUPDWLRQLVGHULYHGIURP0HLMHU


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
)LJ6LJQDOJURXSVDWWKH%HQWLQFNSOHLQLQWHUVHFWLRQ

7KHEDVLFPRGXOHVWUXFWXUHDW%HQWLQFNSOHLQFRQVLVWVRIVL[EORFNV WZRRIZKLFKVSHFLILFDOO\FRQWURO
SXEOLFWUDQVSRUWDWLRQOLQHV6HHWKHVWUXFWXUHLQ$SSHQGL[$%ORFNFRQWDLQVWKHPDLQVLJQDOJURXSVRQ
WKHPDLQVWUHHWLHDQGWRJHWKHUZLWKWKHSDUDOOHOSHGHVWULDQDQGF\FOLVWV7KHULJKWWXUQLQJYHKLFOHV
RQVLJQDOJURXSVDQGFDQRSWLRQDOO\EHJUDQWHGJUHHQLQVWHDGRIWKHSDUDOOHOF\FOLVWVDQGSHGHVWULDQV
XQGHUWKHFRYHURIWKHPDLQVLJQDOJURXSV%ORFNVHUYHV WKHULJKWWXUQLQJYHKLFOHVRQVLJQDOJURXSV
DQGDQGWKHOHIWWXUQLQJYHKLFOHVRQVLJQDOJURXSVDQG%ORFNFRQWDLQVWKHPDLQVLJQDOJURXSVRQ
WKHEUDQFKVWUHHWLHDQGWRJHWKHUZLWKWKHSDUDOOHOSHGHVWULDQDQGF\FOLVWV1RWHWKDWWUDPVRQVLJQDO
JURXSVDQGFDQDOVREHJUDQWHGJUHHQGXULQJWKLVSHULRG7KHULJKWWXUQLQJYHKLFOHVRQVLJQDOJURXS
FDQRSWLRQDOO\EHJUDQWHGJUHHQ LQVWHDGRI WKHSDUDOOHOF\FOLVWVDQGSHGHVWULDQVXQGHU WKHFRYHURI WKH
PDLQVLJQDOJURXSV%ORFNDJDLQVHUYHVWKHULJKWWXUQLQJYHKLFOHVRIVLJQDOJURXSVDQGDQGWKHOHIW
WXUQLQJYHKLFOHVRIVLJQDOJURXSVDQG%ORFNVHUYHV WKH WUDPRQVLJQDOJURXS)LQDOO\EORFN
VHUYHVWKHWUDPRQVLJQDOJURXSDQGERWKEXVHVRQVLJQDOJURXSVDQG
$WWKHVWDUWDOOVLJQDOJURXSVUHPDLQLQDFWLYHH[FHSWVLJQDOJURXSIRUSHGHVWULDQVFURVVLQJWKHVSHFLDO
37 ODQH IRU VLJQDO JURXSV   DQG  6LJQDO JURXS  UHPDLQV JUHHQ XQOHVV D EXV DUULYHV $OO
SHGHVWULDQVDUHDEOHWRFRPSOHWHO\FURVVDQDUPRIDQLQWHUVHFWLRQGXHWRFRXSOLQJVEHWZHHQVXEVHTXHQW
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SHGHVWULDQ VLJQDOV XSRQ WKH VWDUW RI JUHHQ )RU F\FOLVWV VLPLODU FRXSOLQJV DUH LQ SODFH EXW WKHVH DUH
DGGLWLRQDOO\DOVRUHDOL]HGIRUHDFKGHWHFWHGELF\FOHDQGQRWMXVRQWKHVWDUWRIJUHHQ
(PLVVLRQPRGHOLQJ
)RU HPLVVLRQ PRGHOLQJ WKH PRGHO (Q9L9HU LV XVHG 7KLV PRGHO LV EDVHG RQ 9(56,7 DQ
LQVWDQWDQHRXVHPLVVLRQPRGHOEDVHGRQDVWDWLVWLFDODQDO\VLVRIPRUHWKDQDFWXDOVSHHGWLPHSURILOHV
DSSOLHGWRRYHUHPLVVLRQWHVWVRQDODUJHQXPEHURIYHKLFOHV/LJWHULQNDQGGH/DQJH7KH
YHKLFOHIOHHWFRPSRVLWLRQFXUUHQWO\RQO\UHSUHVHQWVWKH'XWFKVLWXDWLRQZHOODOWKRXJKZRUNWRH[WHQGWKLV
WRRWKHU(XURSHDQIOHHWVLVLQSURJUHVV7KHUHTXLUHGLQSXWLVWKHVSHHGWLPHSURILOHIRULQGLYLGXDOYHKLFOHV
ZKLFK FDQ EH REWDLQHG IURP D PLFURVFRSLF VLPXODWLRQ PRGHO RU UHDO ZRUOG *36 GDWD 7R EH DEOH WR
FDOFXODWH HPLVVLRQV IRU D WUDIILF VWUHDP VLPXODWHGZLWK DPLFURVFRSLF VLPXODWLRQPRGHO DQ DJJUHJDWHG
YHUVLRQRI9(56,7ZDVGHYHORSHG7KLVPRGHO FRPELQHGZLWK9,66,0 LVPDUNHWHGXQGHU WKHQDPH
(Q9L9HU/LJWHULQNHWDO(Q9L9HUFRQVLGHUV IRXUYHKLFOHFDWHJRULHV OLJKWGXW\YHKLFOHVKHDY\
GXW\PHGLXPYHKLFOHVKHDY\GXW\KHDY\YHKLFOHVDQGEXVHV)RUHDFKYHKLFOH WKHVSHHGWLPHSURILOH LV
XVHGWRFDOFXODWHWKHDPRXQWRIHPLVVLRQVSURGXFHG7KHHPLVVLRQRIDOOWUDIILFLVREWDLQHGE\DJJUHJDWLQJ
WKHHPLVVLRQVRIDOOYHKLFOHV7KHPRGHOVZHUHFRPSDUHGZLWK UHVXOWV IURPRWKHUPLFURVFDOHHPLVVLRQ
PRGHOVVXFKDVWKH3DVVHQJHUDQG+HDY\GXW\YHKLFOH(PLVVLRQ0RGHO3+(07KHFRPSDULVRQVKRZHG
DJRRGFRUUHVSRQGHQFHRIWKH9(56,7UHVXOWVZLWKERWKWKHH[SHULPHQWDODQGWKH3+(0UHVXOWV%HQ]

'HVFULSWLRQRIWKHDSSOLFDWLRQV
,Q WKLV VHFWLRQ D GHVFULSWLRQ RI ERWK WKH LQIUDVWUXFWXUH EDVHG DQG WKH YHKLFOH EDVHG DSSOLFDWLRQ LV
SUHVHQWHG
,QIUDVWUXFWXUHEDVHGDSSOLFDWLRQ
7KHPDLQ OLPLWDWLRQ RI DFWXDWHG FRQWUROOHUV LV WKDW WKH GHFLVLRQ ZKHWKHU WR H[WHQG RU WHUPLQDWH WKH
DFWLYH JUHHQ SKDVH LV EDVHG RQO\ RQ WKH WUDIILF FRQGLWLRQ RQ WKH FXUUHQW DFWLYH DSSURDFK $GDSWLYH
FRQWUROOHUV RQ WKH RWKHU KDQG FRQVLGHU WKH WUDIILF FRQGLWLRQ RQ WKH ZKROH LQWHUVHFWLRQ XVLQJ D WUDIILF
PRGHOWRHYDOXDWHDVHWRISRVVLEOHFRQWUROGHFLVLRQVDQGVHOHFWDQRSWLPDOGHFLVLRQEDVHGRQWKHFXUUHQW
REMHFWLYHV$ ORRNDKHDG DGDSWLYH FRQWUROOHU LQ DGGLWLRQ WR WKH UHJXODU DGDSWLYH FRQWUROOHU SHUIRUPV D
ORQJ WHUPDQDO\VLV XVLQJ LQIRUPDWLRQ IURP IXUWKHU XSVWUHDP6XFK LQIRUPDWLRQ FDQEH REWDLQHG LQ UHDO
ZRUOG WKURXJK LQVWDOODWLRQ RI PRUH GHWHFWRUV RU WKURXJK 9, FRPPXQLFDWLRQ ,Q WKLV WKHVLV WKH ORRN
DKHDG DGDSWLYH FRQWUROOHU GHYHORSHG E\ YDQ .DWZLMN  ZDV XVHG 7KH REMHFWLYH RI WKH DGDSWLYH
FRQWUROOHU LV WR ILQGDQRSWLPDO VHTXHQFHRI JUHHQ WLPHGHFLVLRQV VR WKDW WKH WUDYHO WLPHRYHU WKHHQWLUH
SODQQLQJKRUL]RQLVPLQLPL]HG7KHPDLQIHDWXUHVRIWKLVFRQWUROOHUFRPSDUHGWRWKHDFWXDWHGFRQWUROOHU
DUH

x WKHHQWLUHLQWHUVHFWLRQLVWDNHQLQWRDFFRXQWDQGQRWRQO\WKHFXUUHQWO\DFWLYHJUHHQSKDVH
x WKHGHFLVLRQLVEDVHGRQDORQJWHUPSODQQLQJLHWKHQH[WVHFRQGV
x KDYHDYDULDEOHIOH[LEOHQRWIL[HGVHTXHQFHLQZKLFKVLJQDOJURXSVFDQEHVHUYHG

7KH VDPH VLJQDO JURXSV DQG EORFNV GHILQHG LQ WKH DFWXDWHG FRQWUROOHU DUH XVHG E\ WKH DGDSWLYH
FRQWUROOHU&OHDUDQFHWLPHVJXDUDQWHHGJUHHQ\HOORZDQGUHGWLPHVDUHDOONHSWWKHVDPH0RUHRYHUDOO
FRXSOLQJVEHWZHHQVXEVHTXHQWSHGHVWULDQDQGELF\FOHVLJQDOVDQG37SULRULW\ZHUHDOVRNHSWLQWDFW
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9HKLFOHEDVHGDSSOLFDWLRQ
7KHYHKLFOHEDVHGDSSOLFDWLRQWDNHVWKHWLPHRIGHSDUWXUHWKDWLVHVWLPDWHGE\WKHLQIUDVWUXFWXUHEDVHG
DSSOLFDWLRQDVDQLQSXW7KLVHVWLPDWHLQFRUSRUDWHVFXUUHQWHVWLPDWHVZLWKUHVSHFWWRJUHHQWLPHVTXHXH
OHQJWKVDQGVDWXUDWLRQIORZ$VVRRQDVDQXSGDWHGHVWLPDWHGGHSDUWXUHWLPHLVUHFHLYHGWKHYHKLFOHEDVHG
DSSOLFDWLRQFDQGHWHUPLQHKRZWRDSSURDFKWKHVWRSOLQH,WFRQVLGHUVWKUHHDOWHUQDWLYHV7KHILUVW
DOWHUQDWLYHLVDFRQVHUYDWLYHRQH7KLVDOWHUQDWLYHFRQVLGHUVQRUPDOEHKDYLRXU7KLVDOWHUQDWLYHDVVXPHV
WKDWWKHYHKLFOHPDLQWDLQVKLVFXUUHQWVSHHGDQGZLOORQO\VWDUWWRGHFHOHUDWHZKHQLWDSSURDFKHVWKHVWRS
OLQH7KHVHFRQGDOWHUQDWLYHLVDQDJJUHVVLYHRQH7KLVDOWHUQDWLYHDLPVWRSDVVWKHVWRSOLQHZLWKWKH
KLJKHVWSRVVLEOHVSHHG,QRUGHUWRGRVRWKHYHKLFOHKDVWRGHFHOHUDWHHDUO\DQGDJJUHVVLYHO\XVLQJD
GHFHOHUDWLRQUDWHRIPV7KHWKLUGDQGILQDODOWHUQDWLYHFRQVLGHUHGDVVXPHVDPRUHPRGHUDWH
DSSURDFKLQZKLFKDYHKLFOHWULHVWRGHFHOHUDWHHDUO\EXWVPRRWKO\XVLQJDGHFHOHUDWLRQUDWHRIPV
7KLVGHFHOHUDWLRQUDWHZDVDOVRVXJJHVWHGE\0DKPRG)RUHDFKRIWKHVHVSHHGSURILOHVWKH
&2HPLVVLRQVWKDWUHVXOWIURPFKRRVLQJWKDWVSHHGSURILOHDUHGHWHUPLQHGDQGWKHRQHZLWKWKHORZHVW
DPRXQWRI&2HPLWWHGLVVXEVHTXHQWO\FKRVHQ,QVWHDGRIGLUHFWO\PDQLSXODWLQJWKHYHKLFOH¶VVSHHGWKH
FKRVHQVSHHGSURILOHLVLPSOHPHQWHGLQ9,66,0E\XSGDWLQJDGULYHU¶VGHVLUHGVSHHG7KLVOHDYHVWKH
PRGHOOHGGULYHULQWKHORRSDQGJLYHVDPRUHUHSUHVHQWDWLYHYLHZRIZKDWFDQEHDWWDLQHGXVLQJVSHHG
DGYLFH
5HVXOWV
)RUHDFKVFHQDULRVWRFKDVWLFDOO\LQGHSHQGHQWUXQVRI9,66,0ZHUHFRQGXFWHG7KHUHVXOWVDUH
FRPSDUHGLQWHUPVRIWRWDOWUDIILFHPLVVLRQVDVZHOODVDYHUDJHWUDYHOWLPHDQGGHOD\SHUVLJQDOJURXS)RU
WKHLQIUDVWUXFWXUHEDVHGDSSOLFDWLRQUHVXOWVVKRZWKDWWUDYHOWLPHVFDQEHUHGXFHGE\7RJHWKHU
ZLWKWKHYHKLFOHEDVHGDSSOLFDWLRQKRZHYHUUHVXOWVVKRZWKDWWUDYHOWLPHVDUHRQO\UHGXFHGE\
7KLVLVOLNHO\EHFDXVHWKHYHKLFOHEDVHGDSSOLFDWLRQ¶VREMHFWLYHLVWRUHDOL]HDUHGXFWLRQLQ&2

7DEOHVKRZVWKDWWKHLQIUDVWUXFWXUHEDVHGDSSOLFDWLRQLVDEOHWRVLJQLILFDQWO\UHGXFHWRWDOWUDIILF
HPLVVLRQVDVZHOODVHPLVVLRQVSHU/'9VDQG+'9VIRUDOOSROOXWDQWV7RJHWKHUZLWKWKHYHKLFOHEDVHG
DSSOLFDWLRQDIXUWKHUUHGXFWLRQFDQEHUHDOL]HGIRUERWK&212[DQG30

7DEOH7UDIILFHPLVVLRQV
6FHQDULR3ROOXWDQWV &2J 12[J 30J
$FWXDWHG
FRQWUROOHU
7RWDO   
/'9   
+'9   
%XV   
,QIUDVWUXFWXUH
EDVHG$SSOLFDWLRQ
7RWDO   
/'9   
+'9   
%XV   
,QIUDVWUXFWXUHDQG
9HKLFOHEDVHG
DSSOLFDWLRQ
7RWDO   
/'9   
+'9   
%XV   
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&RQFOXVLRQV
7KHPDLQFRQWULEXWLRQRIWKLVSDSHULV WKHGHYHORSPHQWRIDQDOJRULWKPXVLQJ,9FRPPXQLFDWLRQWR
UHGXFHWUDIILFHPLVVLRQVDWVLJQDOL]HGLQWHUVHFWLRQV7KHDOJRULWKPFDQEHXVHGE\URDGRSHUDWRUVWRUHGXFH
WUDIILF HPLVVLRQV DW KRWVSRW ORFDWLRQV LH EXV\ LQWHUVHFWLRQV DQG KHQFH KHOS PHHWLQJ WKH (8 OLPLW
YDOXHV)RUWKHLQIUDVWUXFWXUHEDVHGDSSOLFDWLRQUHVXOWVVKRZWKDWWUDYHOWLPHVFDQEHUHGXFHGE\
DQG WKDW WUDIILF HPLVVLRQV FDQ EH UHGXFHG E\   DQG  IRU &2 12[ DQG 30
UHVSHFWLYHO\ 5HVXOWV DOVR VKRZ WKDW WRJHWKHU ZLWK WKH YHKLFOH EDVHG DSSOLFDWLRQ ZKLFK DLPV DW &2
UHGXFWLRQ WUDIILF HPLVVLRQV FDQ EH UHGXFHG E\   DQG  IRU &2 12[ DQG 30
UHVSHFWLYHO\

)XWXUHZRUNZLOOIRFXVRQDGDSWLQJWKHYHKLFOHEDVHGDSSOLFDWLRQVXFKWKDWLWFDQEDODQFHPXOWLSOH
REMHFWLYHV7KHYHKLFOHEDVHGDSSOLFDWLRQ¶VFXUUHQWIRFXVLVRQUHGXFLQJ&2HPLVVLRQVDQGGRHVQRW
FRQVLGHUWKHLPSDFWRQRWKHULQWHUHVWVVXFKDVLQWKLVFDVHWUDYHOWLPHDQG30
$FNQRZOHGJHPHQWV
$SDUWRIWKHZRUNUHSRUWHGXSRQKHUHZDVSHUIRUPHGZLWKLQWKHFRQWH[WRIWKHH&R0RYHSURMHFW7KH
H&R0RYH SURMHFW LV DQ (& FRIXQGHG ,QWHJUDWHG 3URMHFW XQGHU WKH WK 57' )UDPHZRUN 3URJUDPPH
,QIRUPDWLRQ6RFLHW\DQG0HGLD'LUHFWRUDWH*HQHUDO)3,&7±JUDQWDJUHHPHQWQ)RU
PRUHLQIRUPDWLRQSOHDVHFKHFNZZZHFRPRYHSURMHFWHX
5HIHUHQFHV
+RXQVHOO1%DQG00F'RQDOG8UEDQ1HWZRUN7UDIILF&RQWURO3URF,QVWQ0HFK(QJUV

.XQ&DQG</HL0LFURVFRSLF7UDIILF(PLVVLRQ6LPXODWLRQDQG&DVH6WXG\IRU(YDOXDWLRQRI7UDIILF&RQWURO6WUDWHJLHV-
7UDQVSQ6\V(QJ	,7

/LJWHULQN1-YDQ%DDOHQ$(LMN:0DN:%URHGHUVDQG39RUWLVFK3UHGLFWLQJ/RFDO9HKLFOH(PLVVLRQV8VLQJ
9(56,7DQG9,66,0WK(XURSHDQ&RQJUHVVDQG([KLELWLRQRQWKH,QWHOOLJHQW7UDQVSRUW6\VWHPVDQG6HUYLFHV*HQHYD
6ZLW]HUODQG

0DKPRG0.08VLQJ&RRSHUDWLYH9HKLFOH,QIUDVWUXFWXUH6\VWHPVWR5HGXFH7UDIILF(PLVVLRQVDQG,PSURYH$LU
4XDOLW\DW6LJQDOL]HG8UEDQ,QWHUVHFWLRQV75$,/5HVHDUFK6FKRRO'HOIW3K'7KHVLV

3DPGLDQ66*RNKDOHHWDO(YDOXDWLQJHIIHFWVRIWUDIILFDQGYHKLFOHFKDUDFWHULVWLFVRQYHKLFXODUHPLVVLRQVQHDUWUDIILF
LQWHUVHFWLRQV7UDQVSRUWDWLRQ5HVHDUFK3DUW'SS

3793ODQXQJ7UDQVSRUW9HUNHKU$*9,66,0YHUVLRQ8VHU0DQXDO.DUOVUXKH*HUPDQ\

YDQ.DWZLMN570XOWL$JHQW/RRN$KHDG7UDIILF$GDSWLYH&RQWURO75$,/5HVHDUFK6FKRRO'HOIW3K'7KHVLV
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$SSHQGL[$%ORFNVWUXFWXUHRIWKHLQWHUVHFWLRQFRQWUROOHU


